Abstract. Let R be a semiprime A^-algebra with unity,
In [4] Bergen, Herstein, and Lanski proved that if 7? is a ring with unity and d ^ 0 is a derivation of R such that for every x £ R, d(x) = 0 or d(x) is invertible in 7?, then except for a special case which occurs when 27? = 0, 7? must be a division ring D or M2(D), the ring of 2 x 2 matrices over a division ring D. In [5] Bergen and Carini gave a generalization of this result to the case of a Lie ideal. More precisely, for the semiprime case they proved: Let R be a semiprime ring with 1, U a noncentral Lie ideal of R such that d(U) ^ 0, Since by [9, Theorem 1.5] every noncentral Lie ideal of a simple ring R must contain all commutators xy-yx with x, y £ R except if R is of characteristic 2 and is 4-dimensional over its center, it is natural to examine what happens when the Lie ideal in Bergen and Carini's theorem is replaced by a multilinear polynomial.
Throughout this paper R always denotes a semiprime A-algebra with unity where AT is a commutative ring with 1. A polynomial f(xx, ... , xt) in K{xx, x2, ...}, the free A-algebra with indeterminates x,, is called monic if f(xx, ... , xt) contains some monomial with coefficient 1. In this paper we shall prove the following Main Theorem. Let R be a semiprime K-algebra with unity, d a nonzero derivation of R, and f(xx,... , xt) a monic multilinear polynomial over K such that d(f(ax, ... , at)) ^ 0 for some at £ R. Suppose that for every rx, ... , r, in R either d(f(rx, ... , rt)) = 0 or d(f(rx, ... , r,)) is invertible in R. Then R is either a division ring D or M2(D), the ring of2x2 matrices over D, unless f(xx, ... , x() is a central polynomial for R. Moreover, if R = M2(D), where 27? ^ 0 and f(xx, ... , xt) is not a central polynomial for D, then d must be an inner derivation of R.
Given two elements a, b £ R, [a, b] will denote the element ab -ba; also for two subsets A, B of 7?, [A, B] is then the additive subgroup of 7? generated by all [a, b] for a £ A and b £ B. Z(R) (or Z in brief) stands for the center of 7?. We also recall that a polynomial f(xx, ... , xt) £ K{xx, x2, ...} is called a central polynomial for 7? if f(r{, ... , rt) £ Z(R) for all rx,..., rt eR. For any subset S of 7?, denote by Ir(S) the left annihilator of S in 7?; that is, lR(S) = {x £ R\xS = 0} . We define rR(S) similarly.
We begin this paper with the following is a strongly primitive ring. Since 7? is a simple ring with 1, 7? is a finitedimensional central simple algebra. That is, 7? assumes the form (III). Thus we may assume that d = ad(b), the inner derivation induced by some b £ R. That is, d(x) = bx -xb for all x £ R. In this case, we have (2) [b, g(xx, ... ,xm)] = 0 forallx,e/>.
Assume first that (b -a)p = 0 for some a £ Z(R). Choosing u £ p\Z(R) and using (2) we obtain that g(uxx, ... , uxm)(b -a) = 0 for all x,■ £ R. Thus 7? assumes the form (III) as before. So we assume that (b -a)p ^ 0 for any a £ Z(R). Then there exists an element u £ p such that bu and u are linearly independent over Z(7?). Now by (2) we yield that bg(uxx, ... , uxm)-g(uxx, ... , uxm)b = 0 is a nontrivial generalized polynomial identity for 7?. As before, 7? assumes the form (III). for some u, £ R. Since f(b\, ... ,bt) £ A, A is a noncentral additive subgroup of 7?. Clearly, A is invariant under special automorphisms in the sense of [7] . Thus by [ To prove the Main Theorem we need some notation from [13] . Let S be a ring with 1 and let gy be the usual matrix units in the n x n matrix ring Mn(S). Recall that for a sequence u = (Ax, ... , Ak) in Mn(S) the value of u is defined to be the product \u\ = A\A2---Ak and u is nonvanishing if \u\ ^ 0. For a permutation <r of {1,2, ... , k} we write u" = (Aa(x), ... , Aal<k)). We call u simple if it has the form u = (aiei]jl, ... , akeikjk), where a,■ £ S, i = 1, ... , k. Finally, a simple sequence u is called even if for some a, \ua\ = ben i1 0, and odd if for some ct , \u"\ = betj ^ 0, where i ^ j .
Before giving the proof of the Main Theorem we need the following result which is interesting in itself. The proof of the following lemma is implicit in [ With the Main Theorem in hand, the following question is naturally raised: Let R be a semiprime K-algebra and f(xx, ... , xt) a monic polynomial over K. Suppose that d is a derivation of R such that d(f(xx, ... , xt)) = 0 for all Xj £ R. Then what can we say about the structure of Rl
We conclude this paper with a precise description for the above question. 
